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Abstract 
The present paper is devoted to the issue of  bonus distribution in the Telephone Customer Service Department of a 
company providing digital services such as Internet telephony and Internet access. We are interested in the selection of 
employees who will receive a bonus for particularly good performance of their duties in the previous quarter. The criteria of 
assessment are: f1 - standardized assessment of conversations taking into account the number of conversations,  f2 - sales, f3 
- additional tasks. The proposed method of solving the problem is based on pairwise comparisons. The aim of this paper is 
to present the issue of the allocation of bonuses to employees of the company as a problem of multi-criteria decision making 
(MCDM) and solve it using AHP and PROMETHEE II methods. 
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1. Introduction  
A person’s work in an enterprise is inextricably linked with his/her motivation. Poorly motivated employee, 
even one who has high qualifications and experience, can be of little use for the company1.  
We can motivate by endangering what the employee has achieved or through the creation of conditions 
allowing for a fuller realization of the objectives of the employee. The former is negative motivation the latter  
positive 1.  
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We will focus further on positive motivation. It consists in allowing the employee to meet his personal goals 
to the extent that she/he meets the expectations of the employer. The employee is willing to pursue the goal of   
the company because it becomes for him an intermediate step on the way to achieving his own goals.  
The basis of the incentive system constructed further in the Customer Service Department of the Telephone 
Company under consideration is motivation by means of salary increase in the variable component, which is a 
bonus. The bonus is a direct reward earned by the employee for the effect of his work. The effectiveness of the 
bonus is dependent on the rules for granting and sharing it.  
The bonus incentive fulfills its function if it meets certain conditions. It must be clearly linked to a specific 
achievement; must be sufficiently high to be of real value for the employee; must be selective, that is, affect a 
small selected group of employees; must be paid relatively rarely, otherwise the employee who doesn’t receive 
a premium feels aggrieved; must be granted according to predefined and accepted principles. The bonus system 
should be clear and comprehensible for all employees, and its criteria should be clear for superiors and 
subordinates. 
The problem of allocating bonuses to employees is a multicriteria problem due to a variety of criteria that 
may be used 2, 3, 4.  This problem can be regarded, among other things, as a problem of classification of 
employees and of assigning them to two predefined classes: employees who receive a bonus, and those who do 
not receive it. In making this classification, we use pairwise comparisons.  
There are a great number of multi-criteria decision making (MCDM) methods which help to analyze and 
solve this problem. In this paper, we use two of them: analytic hierarchy process (AHP), developed by Saaty 5, 
and PROMETHEE II, developed by Brans 6. The main advantage of these methods is their simplicity. Both of 
them facilitate an active and fully conscious collaboration of the DM during problem solving. 
In AHP method the DM applies verbal pairwise comparisons of criteria and comparisons of alternatives with 
respect to the subsequent criteria. On the basis of those comparisons a vector of scale is created, which allows 
for the ordering of alternatives. For these comparisons we used a 9-point rating scale, called Saaty's scale. 
Modeling preferences in PROMETHEE II method is  based on the use of the preference function, showing 
the strength of preference of one alternative over another with respect to the considered criterion depending on 
the observed difference in their evaluations. The values of these functions allow for the calculation of the 
aggregate indices of preference, outranking flows and for the creation of the total ranking. 
Both AHP and PROMETHEE II methods have been used numerous times, and their applications have been 
successful. The detailed descriptions of these methods and applications can be found, for example, in 7, 8. 
The aim of this paper is to present the problem of distribution of bonuses to employees in the Telephone 
Customer Service Department in the company under consideration as an MCDM problem and to solve it using  
AHP and PROMETHEE II methods. 
The paper is organized as follows. The issue of periodic evaluation of employees is presented in Section 2. 
Telephone customer service of the company is presented in Section 3. The formulation of the decision problem 
and identification of the criteria can be found in Section 4. The description of the case study and the results 
obtained are shown in Section 5. Conclusions are given in Section 6.  
 
 
2. Periodic assessment of  employees 
 
 
The assessment process carried out in an organization serves two main purposes. First - the organizational – 
comes down to the gathering of information necessary to make personnel decisions that relate to the 
employment of a worker, his internal rotation, release, training needs determination, career planning, bonus 
granting, imposition of penalties, identification of his/her development potential for the company. Second – the 
psychosocial - involves regularly providing workers with information about their achievements, failures and 
prospects of development, which shapes their attitudes and behaviors 9. 
The assessment process will be sensible if it is not random but systematic. It is necessary to determine the 
participants in the system, the frequency of assessment and evaluation tools and techniques. All employees of 
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the company should be subject to assessment. The choice of the person performing the assessment depends on 
the purpose of assessment. Evaluation can be made by the immediate superior, a special team of experts, 
customers, other employees or the employee himself. Evaluation based on indicators recorded by software used 
in the company is also possible 2. 
It is also necessary to specify the frequency of assessment. It depends on many factors: the practices of 
companies concerning those aspects of human capital management which are related to the process of 
assessment; the possibility of changes in the areas verified by the assessment system; the chosen method of 
assessment (the more laborious and time-consuming method, the lower the frequency of assessments).  
Next, it is necessary to determine the tools to assist in the evaluation process. As a rule, an assessment 
questionnaire is used. However, a questionnaire is only the first on a list of all the tools of the system. They 
include all procedures, materials, questionnaires, etc., which normalize the evaluation process and operations 
dependent on the process. A complete list of tools used for periodic evaluations of the system in the Telephone 
Customer Service Department of the company under consideration include: a questionnaire for periodic staff 
evaluation, instructions for the evaluators and the evaluated, information on evaluation schedules, rules for the 
granting of bonuses, procedures, and program and training materials for participants in the process. It was 
recognized, however, that these tools are not sufficient to determine the efficiency of the employee, especially 
considering the size of the evaluated group. Therefore it is necessary to assess work indicators of each 
employee. 
 
 
3 Telephone customer service in the company 
 
We study a company providing digital services such as Internet telephony and Internet access.  Telephone 
Customer Service Department is one of many organizational units in the company. The main task of the 
department is technical customer service. In addition to dedicated tasks there are also tasks associated with 
other departments. 
Department staff assist clients in the use of products and services of the company. Each employee is 
equipped with a computer, a phone and a headset with a microphone. Customers are automatically added to the 
queue, waiting to be served by a department employee. 
When a customer reports a technical problem, the employee’s task is to help him solve it. The problem may 
be due to a hardware fault in the equipment used by the client, or could arise during the installation by a 
technician, etc. 
The reported cause of the problem may be discontinuity in the delivery of services or poor quality of service. 
Deterioration or lack of access to services may be due to hardware failure, not directly at the customer’s site but 
in the infrastructure closest to him. This situation may require monitoring of the service provided to the 
customer or to a group of customers. This way the problem is diagnosed and the relevant information is passed 
on to the appropriate unit in the company, which aims at the fastest possible elimination of the problem. 
During the conversation with a customer reporting a problem (usually after the problem has been solved) the 
employee has an opportunity to present the offer of the Company and to familiarize the customer with new 
services and equipment in order to increase his satisfaction with the services and ensuring the company’s 
revenue.  
In addition to telephone reports, customers also have an opportunity to contact the department electronically 
via e-mail. Problems reported this way are solved with the same care and attention as those reported directly. 
Department staff consider the merits of the complaint as regards technical problems. Complaints are usually 
transmitted by employees of other departments of the company.  
To facilitate and monitor the productivity of the department numerous reports are completed, taking into 
account, among other things, the number and type of reported problems, the subject of e-mail correspondence, 
the number of customers affected by the accident and the extent of failure. 
An important element of the study is the assessment of the quality of employee time spent on the individual 
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tasks and breaks. The recording process begins when the employee logs in on the phone (to the system) to start 
work. At that moment begins the process of counting the time in which the employee remains at work. In this 
general mode (described by the time of log-in) the employee remains during all operations performed, breaks, 
etc. In addition, the employee switches between modes indicating various activities performed. In this way the 
supervisor is able to check the total duration of a particular type of tasks performed by the employee on a given 
day.  
When performing an activity, the employee remains in the corresponding mode, which is also monitored by 
the system. This allows us to analyze whether the employee makes good use of time available. Below we will 
consider:  
x log-in time which tells how long the employee worked that day,  
x phone call. The employee switches to this mode automatically when receiving a telephone call. He 
remains in this mode during the entire conversation,   
x personal break. This is a 30-minute break, planned by the employee in advance (after starting work),   
x short break. This is a break  which the employee can use at any time, not determined in advance. It can 
take up to 15 minutes (to be taken all at once or broken up into shorter periods),   
Monitoring of employee's absence is essential for the study of his motivation to work. Frequent and/or long 
absences may result in the loss of a chance to obtain a bonus. The main reason for absences  may be illness, 
leave on-demand and scheduled vacation leaves. 
 
 
4. The formulation of the decision problem and the identification of evaluation criteria 
 
The objective of the company, in addition to profit maximization, is acquiring new customers and  retaining 
the existing ones by attending to quality of service. The third objective is the sale of new, better or more 
advanced services to the existing customers. The quality of work greatly contributes to the achievement of 
these objectives, hence the decision to introduce the bonus system based on clearly defined rules. The system 
should allow for the selection of top eight employees, each of whom receive a gross bonus of PLN 1500.  
In the proposed system, employee evaluation proceeds in two stages. The first stage is an assessment of  
labor discipline and conscientiousness of each employee. Employees for whom at least one of the following 
conditions is satisfied:  
x the average log-in time is less than 8 hours 15 minutes,  
x the average personal break is greater than 30 minutes,  
x the average short break is greater than 15 minutes,  
x total absences are greater than 4 days. 
are eliminated at this stage.  
Employees who have been admitted to the second stage take part in the ranking procedure. Criteria for the 
selection of the best groups of employees are as follows:  
     f1 - standardized assessment of conversations with regard to the number of conversations  
     f2 - sales, 
     f3 - additional tasks.  
 
We will describe in detail the criteria considered.  
 
f1 - standardized assessment of conversations with regard to the number of conversations   
This criterion is related to the evaluation of the basic tasks of a department employee. For each employee three 
random conversations from the quarter under consideration are rated. The following elements of the 
conversation are assessed (on an interval scale [0, 1]:  greeting, the subscriber’s verification, identification of 
the problem,  transmission of information, involvement, update of data, sales offer, farewell, actions taken after 
the call. The final rating is the average of the partial evaluations, hence it is a number in the range [0, 1]. Table 
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1 contains a filled-out evaluation form for a sample call.  
 
Table 1. Sample evaluation of  a call 
Stage of the conversation Evaluation Comments 
Greeting 1   
Verification of subscriber 0.8 No confirmation of PESEL number  
Identification of the problem  1   
Solution of the problem  1   
Transmission of information 0.7 Too long breaks  
Involvement  1   
Updating  1   
Selling proposition  1   
Farewell  1   
Actions taken after call 1   
 
When assessing the conversations, the value of IT / μ is recognized as an important parameter, where IT is 
the number of calls received by the employee, and μ is the average number of calls per employee. If this value 
exceeds 1, it means that the employee has received more calls than the average value for the group. The final  
evaluation of the employee is the sum of the average evaluations of three randomly selected conversations and 
the value IT / μ. It is subject to standardization, which consists in the division of the final evaluation by the 
maximum value of the final evaluations. These standardized values are accepted as a criterion f1 for the 
assessment of the conversations. For the first ten employees the values of this criterion are shown in Table 2. 
 
Table 2. The criterion for assessment of conversations with regard to the number of conversations  
 
Employee IT Evaluation of  conversations  IT/μ Sum 
Standardization  
( f1) 
a1 2329 0.61 0.8319744 1.441974434 0.54 
a2 3531 0.74 1.2613575 2.001357547 0.75 
a3 162 0.8 0.0578703 0.43787027 0.16 
a4 5380 0.75 1.9218645 2.671864516 1.00 
a5 4762 0.62 1.7011002 2.321100153 0.87 
a6 865 0.48 0.3089987 0.788998663 0.30 
a7 3356 1 1.1988434 2.198843367 0.82 
a8 2639 078 0.9427138 1.72271384 0.64 
a9 3139 0.69 1.1213258 1.811325783 0.68 
a10 1739 0.5 0.6212123 1.121212341 0.42 
 
f2 - sale  
This criterion evaluates the number of sales made by the employee (the more the better).  
 
f3 – additional tasks.  
In addition to answering calls, some employees perform additional tasks. These tasks can include e-mail 
correspondence with customers, business customer service, creation of reports, contract work or opinions on 
the complaints, the implementation of ideas to improve the work of the department and realization of projects 
affecting the development of the company. Additional tasks performed by an employee are evaluated by his 
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immediate superior on the scale [0, 1] in steps of 0.1. Employees who do not perform additional tasks receive 0 
points. 
 
 
5. Case study  
 
5.1. Selection of employees  
 
An evaluation of 74 employees working in the Department of Technical Assistance was performed in one 
quarter. Pre-selection of workers was made to evaluate their discipline and conscientiousness. The results of the 
assessment for workers a1 – a5 is shown in Table 3. The number 1 in the column "Selection" means that the 
employee was qualified for the second stage of evaluation. 
 
Table 3. Evaluation of  employees for their discipline and conscientiousness 
 
Employee Evaluation criteria  
 
Number of 
working days 
 
Log-in time (min.) 
Time for a 
private break  
(min.) 
Time for a 
short break 
(min.) 
Absenteeism 
 (days)  Selection  
a1 61 30195 1820 915 0 1 
a2 61 30195 1830 915 0 1 
a3 60 29703 1810 898 1 0 
a4 61 30165 1830 915 0 0 
a5 61 30160 1830 915 0 0 
  
 Employee a3 was not qualified for the second stage, because his personal break was larger than 30 minutes.  
 Employee a4 was not qualified for the second stage, because his average short break was greater than 15 
minutes.  
 Employee a5 was not qualified for the second stage, because his average log-in time was less than 8 hours 15 
minutes.  
    As a result of pre-selection twenty-three employees are  eliminated. These are: a3, a4, a5, a9, a10, a22, a30, a33, 
a34, a36, a45, a46, a49, a51, a53, a54, a56, a58, a60, a61, a63, a64 i a71.    
Fifty-one employees qualified for the second stage of the analysis. The ratings with respect to the three 
criteria considered, collected during the quarter under consideration is shown in Table.4. 
 
 
5.2. Selection of weights of criteria according to Saaty’s scale    
 
Comparison of f1 with f2  
 
The decision maker (DM) decided that the criterion f1 has a big advantage over the criterion f2. Answering 
phone calls from clients is a basic duty of a Department employee. Employees are evaluated as regards the 
quality of conversations conducted and the quantity of calls received. This is a factor motivating an employee 
to constantly strive for high quality of service in this respect. Sales of products and services are also an 
important task. They affects directly the number of customers and revenues of the company, but they cannot be 
considered as even equivalent with respect to the criterion f1. The level of preference equal to 5 in the decision 
maker’s opinion  reflects best the importance of the criterion f1 as compared with the criterion f2. 
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Table 4. Data after selection  
 
a f1 f2 f3 a f1 f2 f3 a f1 f2 f3 a f1 f3 f3 
a1 0.54 11 0.2 a19 0.86 10 0 a37 0.72 12 0.9 a57 0.84 29 0 
a2 0.75 11 0.8 a20 0.35 9 0.9 a38 0.71 10 0.7 a59 0.95 12 0.9 
a6 0.3 2 0 a21 0.61 82 0.4 a39 0.88 16 0 a62 0.45 1 0.7 
a7 0.82 8 0.2 a23 0.69 23 0.7 a40 0.44 0 0.7 a65 0.79 10 0.5 
a8 0.64 4 0.9 a24 0.98 9 0 a41 0.77 15 0.8 a66 0.7 1 0.8 
a11 0.75 12 0.5 a25 0.49 0 0.6 a42 0.89 14 0.1 a67 0.72 5 0.8 
a12 0.7 11 0.7 a26 0.88 3 0.6 a43 0.79 0 0.6 a68 0.69 49 0.7 
a13 0..56 3 0.9 a27 0.5 0 0.6 a44 0.65 9 0 a69 0.64 26 0.2 
a14 0.69 26 0.3 a28 0.84 3 0 a47 0.55 8 0.4 a70 0.48 20 0.9 
a15 0.63 63 0.1 a29 0.85 9 0.4 a48 0.56 7 0.7 a72 0.29 7 0.5 
a16 0.61 28 0.2 a31 0.76 8 0.3 a50 0.61 11 0 a73 0.41 14 0.2 
a17 0.36 26 0 a32 0.61 14 0.6 a52 0.76 12 0.7 a74 0.41 1 0.9 
a18 0.41 36 0.1 a35 0.53 12 0.6 a55 0.74 2 0.2         
 
 
Comparison of f2 with f3  
   
The DM hesitates between equivalence and small advantage of f1 as compared with f3. Therefore, the level 
of preference equal to 2 in the DM’s opinion reflects best the importance of the criterion f1 as compared with 
the criterion f3.  
 
Comparison of f2 with f3  
 
   The DM hesitates between a small and a large advantage of the criterion f3 over f2. Performing additional 
tasks for the department is very important. By assigning the level of 4, the DM stressed greater importance of 
the additional tasks for the work of the Department over the quantity of products or services, thereby not 
depreciating entirely the importance of sales.  
 
We obtained the following results (table 5):  
 
Table 5. Pairwise comparisons of criteria  
 
Criterion  f1 – evaluation of conversations f2 – sales f3 – additional tasks 
 f1 – evaluation of conversations  1 5.000 2.000 
f2 – sales 0.2  1 0.25 
f3 – additional tasks  0.5 4.000 1 
 
As a result of our calculation, in accordance with the AHP method we obtained the following weights:  w1 = 
0.57, for the criterion f1, w2 = 0.1  for the criterion f2 and w3 = 0.33 for the criterion f3. The level of the 
consistency index is sufficiently high.  
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5.3. Ranking by the PROMETHEE II  method 
 
We consider 51 alternatives and three maximized criteria. Modeling the preferences of the DM, we use 
preference functions type 5 (see [7]) for all the criteria.   
Let us consider the criterion f1. The values of this criterion belong to the interval [0, 1]. The higher the degree 
of difference, the higher the degree of preference of the given employee with respect to the employee being 
compared. We define the degree of difference below which we can conclude that the difference in ratings due 
to this criterion is too small for the DM to prefer the larger of these values - which is q = 0,1 (the threshold of 
indifference). The strict preference threshold was set at p = 0,98. The determination of such threshold values is 
related to the preference values increasing proportionally to the increase of differences.  
Another criterion considered is f2. Again we use the preference functions of type 5.  The values of this 
criterion are integers from 0 to 82.  The indifference threshold q is set at 9.1 - smaller differences are not 
relevant for the decision-maker. The strict preference threshold p is set at the level of 82. If the differences are 
smaller than the strict preference threshold p, but larger than the indifference threshold q, the value of the 
preference function will grow linearly. 
Analogously, we model the criterion f3. The values of this criterion are in the range [0, 1]. We set 
indifference threshold q at 0,1, and the threshold for strict preference p at 0,9 -  this is the difference between 
the
 
largest and the smallest values occurring in the assessment period under consideration. 
The ranking obtained by the PROMETHEE II method is presented in Table 6. 
 
Table 6. PROMETHEE II solution  
 
No. Employee Evaluation No. Employee Evaluation No. Employee Evaluation No. Employee Evaluation 
1 a24 0.1952 14 a23 0.1025 27 a35 -0.002 40 a19 -0.0849 
2 a37 0.1694 15 a38 0.1001 28 a62 -0.0144 41 a69 -0.0897 
3 a41 0.1584 16 a12 0.0971 29 a40 -0.0201 42 a28 -0.097 
4 a42 0.1574 17 a43 0.096 30 a27 -0.0215 43 a16 -0.0989 
5 a2 0.1482 18 a70 0.0748 31 a31 -0.0218 44 a1 -0.144 
6 a26 0.1392 19 a65 0.0654 32 a25 -0.0263 45 a72 -0.1652 
7 a8 0.1367 20 a29 0.0542 33 a7 -0.0341 46 a44 -0.1691 
8 a68 0.1352 21 a11 0.051 34 a14 -0.0352 47 a50 -0.1837 
9 a67 0.1342 22 a21 0.0466 35 a47 -0.0665 48 a73 -0.2062 
10 a66 0.1246 23 a48 0.0403 36 a55 -0.0681 49 a18 -0.2195 
11 a52 0.121 24 a32 0.0342 37 a39 -0.0711 50 a17 -0.2925 
12 a59 0.1198 25 a74 0.0291 38 a57 -0.0782 51 a6 -0.3424 
13 a13 0.103 26 a20 0.0003 39 a15 -0.0814    
 
Eight best employees receive bonuses. The highest-ranking  employees are: a24, a37, a41, a42, a2, a26, a8 and a68. 
Note a slight difference in the assessment of the employees on the 8th and 9th positions (the latter will not 
receive a bonus). 
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5.4. Ranking by AHP  method 
 
 
A difficulty in the application of this method seems to be the large number of employees in the analyzed 
set: as many as 51. In practice, it is not possible to make pairwise comparisons for such a large number of 
alternatives. Therefore, the process of comparing alternatives based on the difference between the values of 
criteria has been automated. If that difference is positive, we read  from Table 7 (column 1) the value of the 
Saaty scale. If it is negative, for the given comparison we enter the reciprocal value. 
 
 
Table 7. Transformations of comparisons  
 
Evaluation of preferences on Saaty’ scale Range of differences: f1 and f2 Range of differences: f3 
1 [0, 0.1] [0,  9.1] 
2 [011, 0.21] [9.11, 18.21] 
3 [0.22, 0.32] [18.22, 27.32] 
4 [0.33, 0.43] [27.33, 36.43] 
5 [0.44, 0.54] [36.44, 45.54] 
6 [0.55, 0.65] [45.55, 54.65] 
7 [0.66, 0.76] [54.66, 63.76] 
8 [0.77, 0.87] [63.77, 72.87] 
9 [0.88, 1] [72.88, 82] 
 
 
The ranking obtained by the AHP method is presented in Table 8.  
 
Table 8. AHP solution   
  
No. Employee Evaluation No. Employee Evaluation No. Employee  Evaluation No. Employee Evaluation 
1 a24 0.0377 14 a59 0.0243 27 a74 0.0205 40 a16 0.013 
2 a42 0.0365 15 a19 0.0243 28 a11 0.0203 41 a25 0.0123 
3 a26 0.0296 16 a66 0.024 29 a20 0.0201 42 a27 0.0123 
4 a37 0.0295 17 a43 0.0237 30 a15 0.0193 43 a44 0.0122 
5 a41 0.0285 18 a13 0.0235 31 a31 0.0187 44 a47 0.0108 
6 a2 0.0272 19 a21 0.0234 32 a14 0.0168 45 a50 0.0107 
7 a68 0.0264 20 a23 0.0225 33 a55 0.0167 46 a18 0.0097 
8 a8 0.0257 21 a65 0.0225 34 a48 0.0166 47 a1 0.0097 
9 a67 0.0253 22 a38 0.0224 35 a32 0.0159 48 a72 0.0087 
10 a39 0.0252 23 a28 0.0224 36 a62 0.0141 49 a73 0.0076 
11 a29 0.025 24 a70 0.0222 37 a69 0.0139 50 a17 0.0075 
12 a52 0.0248 25 a7 0.022 38 a40 0.0135 51 a6 0.0052 
13 a57 0.0245 26 a12 0.0214 39 a35 0.0134       
 
According to the ranking obtained by this method the following employees will receive a bonus a24, a42, a26, 
a37, a41, a2, a68, a8. 
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7. Conclusions  
 
In both methods employee a24 has been recognized as the best one; the second position in the ranking by 
AHP method is taken by employee a42; in PROMETHEE II  he is on the fourth position; employee a26 ranks 
third in AHP and sixth in PROMETHEE II; employee a37 ranks fourth in the ranking by AHP and second in 
PROMETHEE II; ranked fifth in AHP is employee a41, in PROMETHEE II he is third; a2 ranks sixth in AHP 
and fifth in PROMETHEE II; employees a8 and a68 occupy the last and the penultimate positions, respectively, 
in AHP, while in the ranking by PROMETHEE II their positions are reversed: the second-last and the last.  
 The differences in the order of employees in both rankings, however, are not important for us, since, 
according to our assumptions, the DM grants bonuses of equal amounts to each of the eight best employees.  
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